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AESTRACT . : L

Designed to meet the job-related metric measurement
needs of cosmetology students, this instructional package on o
cosmetology is part of a set of 55 packages for metric ig;truction in
different occupations. The package is intended for students who .

* already know the occupational terminology, measyrement terms, and

tpols.,currently in use. Each of the five units in this instructional

: package contains performance objectives, learning activities, and
supporting information in- the form of text, exercises, and tables. In
additign,,suggested teaching techniques are included. At the back of
the package are objective-based -evaluation’ items, a.page of anSwers ~
to the exercises and tests, a list of metric materialis needed for the .
activities, references, and a list of suppliers. The material is’’ _
designed to dccommodate a variety of individual . teaching and learning

7 styles, e.4., independent study, small group, of whole-class h¢
. -activity. Exercises are intended to facilitate experiences with -
v measurement instruments,. tools, and devices used in this occupdtiod .  $

K 4&nd job-related tasks of estimating and measuring. Unit I, a general b

introduction to the .metric system of measuremert, ovides iyfornal, .

hands-on experience$ for the students. This unit enables students to «

becoge feamiliar with the basic metric umits, their” symbols, a ¢
measurement dinstruments; and .to develop a set of mental references

for metric values. The metric system of notation also is explained.

o Unit 2 provides the metrj& terms which are used in this occupation
and gives experience with occupational measurement tasks. Unit 3
focuses on jok-related metric ‘equivdlents and their relationships.

* Unit 4 provides experience with recognizing and using wmetric |

-instruments and tools 'in occupational measurement tasks. It also-
provi-des experience in comparing m ric and customary measurement

‘_instruﬁents. Unit 5. is dessigned to give studeats practice in *
converting customary and metric- measurements, a skill considered .
1seful during the transition to metric in eqchfgggupation;“(HD) ”

’1} | . ) ' - .": : J

r .

4

- . - . . L + ) ’

) ‘ L . . < : ¢ :
- Documents-agquired by ERIg include many informal unpublished materials not available fr : ' -
om other sources. ERIC mak ’
effox:t to obtain '?.he t?est copy Nable. Nevertheless, items of marginal reproducibility are often encouhteredsand :hi's“affect:v l;erhi
q_uahty. of the microfiche arid hardn?py reproductions ERIC makes available via the ERIC Document Re;;roduction Servigce (EDRS).

E lillcls r;;:t responsible for the quality of the original dogument. Reproductions supplied by EDRS are the best that can be made from
— pn . Q i ‘ . . A . - . ., g -~
omies . A} o ) - ’ ' :

IText Provided by ERIC

. Py



iy /
o e ;//// / /”’”, .
. /////////// ////// /&//;/M// /////////// ////// //// //////://// ////%// /////// "////// /‘ /////// -
S ) ////////// 3 //””// ol / ///// / 475
v - : | iy / /// ’ /////////////,:////;/ /‘/////”7/
“( : B . / / ///// ///,/////1//////// 44/////// ///// / //,///// ///,/ //’///% A
. ) ////4// / ///// /// ‘,///////
. / // n n /,,/ L, / .
; | / | ~' , | ,/// .///’ // ////// ///// ///////////////////, ////Z/ //;/
e //M e ’?”/’///”%2’,’” 7/’// W/// W /f////”'/ : |
T [ . . /,,//////, W ////’////’ 'l 4 //// / P “
I .o : // ///////////////,///////,, /// //
. \ % /////// //f///%/// /////
L

A/ ’////// //

S ' . '.‘ ‘ ) ' I /////// ////I
4 &,' ' , . ) .'v %

| } . /,’/}//////

///,
)
‘////////////

," o 4///////,/ ////
b - |

///// / //

7 /

”W

7/////////

et by //

0 ////,///f ///,/, // //////// W

////

’7/
///

atrie

/////////// 4/// /////////

"

0 /

////

/ /’////// -////

/////,
o

////////

/// /
’////// ///,,

‘W//

///////// ////,// /// :
/ ////

? " //
- ////

: o mveATch / in //M, 4/////// W

\J THE CENTER FOR VOCATIONAL , /,

oy A . R | 3 | i} '

/////

/,,/
e fn

Wy
/‘/////!/////

///////,

my,

/

’//////
’/////

é\é ’///

//// M

bt i
//// ///

/z //////// ////

///,

./ ' ///
il
/

/ /' %/% //////

/ ////%//%
/. ’//////

)

/ ////, o, / ///,///

//////// //// / ///////// /////////

’/////// V/z///

)
////4
i /

///f///// %//// / il

//////

///////

/////,7 ////;, // /W///

ol

Iy

////////////

Iy

//
//////////

é//,,

7/%//:/// ",
2liflo

’///

&

ny,

¥ 1
/'/ //,/ /////////// ///// //////////‘/////// ,
////////1 /{ /

ar ma Ot

iy

% /’/////// ’////////

metncs for e,osmetgogy ~

7 ////// / ////

///////

///////

Ty ///,//

///,,/4////,,, ////
‘ %//////ﬂ//// ///’//

"
RS

1

////,/, / /////// _
z//w'.



‘TEACHING AND LEARNING
THE METRIC SYSTEM

o~

v ‘, f
‘

. : . : . ‘ : , ) N
This metric instructional package was designed to meet job-related -+ Unit 2 provides the mqe-tric terms which-are used I this occupation -
metric measurement needs of students, To use this package students - and gives experience with occupational measurement tasks, '
“should already ‘know the occupational terminology, measurement ‘ , . o
terms, and tools currently in use. These materials were prepared with. Unit 3 focuses on job-related metric equivalent.sl_}md their relation’
the help of experienced vocational teachers, reviewed by experts, tested - ships, 3 Ve C .
in classrooms in different parts of the United States, and revised before 7
" distribution, -

Unit4':pr6vides experience with recognizing a1d. using metric

Ce : - instruments and tools in occupational measurement tﬂSkS It also pro--
~ " [Each of the five units of instruction contains performance objec:  vides experience in comparing metric and customary Measurement In-
tives, learning activities, and supporting information in the form of  struments. S B
“text, exercises, and tables. In addition, suggested. teaching techniques L Lo \
are included. At the back of this package are objective-based evaluation Unit 5 is designed to give students practice in conVerting custQHt
“items, a page of answers to the exercises and tests, a list of metric  ary and, metric measurements. Students should [earn 0 “think metric”
materials needed for the activities, references, and a list of suppliers. and avoid comparing customary and metric units: HoWever, skill with
' conversio ables will be useful during the tranition 0 etric in each
. oL " occupation. o /
Classroom experiences with this insttuctional package suggest the “ R
“following teaching-learning strategies: : Using These Insn:‘_l?tlonal Matem,ls - oot
1. Let the first experiences be informal to'make learning the metric This,package was designed to help students lear & core of know!
system fun. - ‘- ' edge ahogz the metric system which they will use on the job. The

L Lo - . \ . , .
exercises facilitate experiences with measurement instfuments, tools,

2. Students learn better when metric units are‘r compared to familiar - L . ) kS nf ociati
s : th tion and job-Yel § of esiimating
. objects. Everyone should learn to “think metric.” Comparing and devices used in this occupation and. | ated}as e '

S . ) and measuring, :
L metric units to customary units can be confusing. b ' ‘

- 'Q . . - , 1 ' . . N v I3
+3. Studenfs will learn quickly to estimate and measure in metric units ~ This instr ional packagel also was designed to accommodate .
~ +' by “doing.” ‘ variety of indiv:duz' teaching and learning styles. Teachers are encout:

: o , . ites b aged to adapt these materials to their own classes. For exémpleo the , |
4, Students should have experience with measuring activities before information sheets may be given to students for celfistudy, References

getting too much information may be used as supplemental resourcey. Exeacies may be used i inde-
pendent study, small’ groups, or whole«class activitiés. . All of the
materials can be expanded by the teacher.

% [}

Il i . » ‘\é.
5. Move through the,units.in an order which emphasizég the sim-
plicity of the metric system (e.g., length to area to_volume). .

7

6. Teach one concept at a time to avoid overwhelming students with o | Glotia §. Cooper
% too much material. o ' , o o J°§ H, Magisos , .<
o P ‘ " ’ ¥ ‘ o - Edl ()rs )
Unit 1 is a general introduction to.the metric system of measure- O B S ) .
. ment which provides informal, hands-py experiences for the students. This publication was Geveloped pursuant to contract No. OEC-0-749335 g he
-This unit enables students to become familiar with the basic metric Bureau of Occupational and Adult Education, U, Deparfhent of Heath, Egucd

* tion and Welfare. However, the opinions expressed herein do 10t Nagegsarily
reflect the postion or policy of the US. Otfice of Edutation &9 ho official
andorsement by the U S Office of Education should be inferred.

* units, the'gw §ymbols,f and »measureme,nt_instrumentg; and to develop a
set of mental references for metric values. The metric system ofwn'ota-
© @ isexplained. . -

ta
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UNIT

f\// J
.

SUGGESTED TEACHING SEQUENCE

. Theseintroductary exdcises may require.

two or three teaching periods for all frve
areas of measurement.

Exercisesshould be followed in the order

given to best show the relationship -
between length, area, and volume,

Assemble the metric measuring devices
(rules, tapes, scales, thermometers, and
measuring containers) and objcts to be
measured. *

Set up the equipmenlat work station's
for userby the whole class or as individu-
alized resource activities.

Have the students estimate, measure, and
~record-using Exercises. through .

l;resent information on notation and
make Table 1 available.

Follow up with group discussion of
activities.

“ M

*#0ther school departments may have devices which
can be used.. Metric suppliers are listed in the reference
. section,

! EN
/ ,
)

OBJECTIVES | o

The student will demonstrate these skrlls for the Lrnear Area Volume or Capacrty ‘Mass and

1

Temperature Exercises, using the metric terms and measurement devices listed here,
\\‘ g
L] \\ . K 7 ‘
3
\\ ? d‘ﬂ
Voo N |
) \ EXERCISES
l ,J\
SKILLS At : :
Linear . \ Am Volume or Capacity | Mane Tempenature  *
w3 (ph 560 | GeTB | GpI10) (p.1)
\ \\ A :
1. Regognize and use the millimetré (mm) squnré\ cubic centi: gam  (g) degree Celius
unit and its symbol for: centimelre metre (ch) ( C)
centimetre (cm) (cmz‘\l kilogram  (kg)
2 Select, use, and read the S \\ cubic metre ’ .
appropriate measuring metré:  (m) square | (m’)
instruments for: ) metre \\ J
g / , (m?) \\ litee , (1) r !
3 Suteo howa f " : < 'Q/ '
physical reference for: | milllitre(ml) |
4 Estimate within 25%: height, width, or the ares of “c'n'pncily of the mass of objects [» the tempennture of >
of the actual muaure length of objects agiven surflace| containers i grams and kilo- ¢ the air ot a liquid
- . \ ms : )
I's - , . LY * -

8. Readcorrectly metre slick, metric * |\ meaturements | a kilogram scale A Celsius thermometer
lape mdusure, and n raduated and a gram scale T
melric rulens lupe meapur-

| ing devices . \
o o'
o . ( ' ! ' !
r ' s
RULES OF NOTAT]ON : . C

1. Symbols are not caprtalrzed unless the unit is a proper name (mmnot MM)

2. Symbols are not followed by periods (m not m.).

] - 8 Symbolsare not followed by an s for plurals (25 g not 25 ).

4. A space separates the numerals from the unit symbols (4 Lot 41).

5, Spaces, r6T commas, are used to separate large numbers into groups bf three

digits (45 271 &

ot 45,271 km).

* Litre and metre can es?eued either with an -re or -er ending.

L

A zero precedes the Jecima! point if' the number is less t‘han one (0.52 g not, 52 g).

| , ,Infor‘mation,

éheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS

f

N i
| Quantity Metric Unit Symbhk\_ Uielul. Referents
Length millimetre mm Thickness of dime or paper
f B . » | clipwire '
‘| centimetre en - | Width of paper clip -
metre m. | Height of door about 2 m
kilometre km 12-minute wal,kln{;‘distamce'r
| Area square’ b | Area of this space
1 centimetre m '
' Y
'| square metre bt Area of card table top
N ’ hectare ha ~Fopthal] field including sidelines
' ' and end zones
Volumeand | millilitre ml Tegspoon-is 5 ml
C,a pac?y litre | " A little more than quart
. cubic o '
centimetre em’ Volume of this container
cubie metre m' | Alittle more than a cubic yard
Mass filligram ‘ mg i Apple seed about 10 mg, grain of
‘ ' salt, 1 mg -
gem g \ Nickel about 5 g
Lo |kilogam ¢ kgy | Webster's Collegiate Dictionary
' . Ly S
metric ton o ) | :
, | (11060 kilograms) . b " Volkswagen Beetle

 Tablet-a

ul

L] .4

METRIC PREFIXES - .-
0 . . . .;’, IHI ' ' L
Multiples and | "
‘ Submultples | Tref®t | Symbob
1000000=10° | mega(mig) | M
poo=10° | k(s | k!
100:10 - | hecto(hEK13) | b
10=10% | deka(diks) | dn |
. tha .
. BaseUnitl‘=100 | j o
Coood=107 | deci (de8) d'
VY 001107 | centi (s‘én’ﬁ) ¢
“ 00012107 fnﬁﬁ(m’i}’i’) m
‘ 0000001 =10 Jymico (mikio) | B [°
o » rL,
g Table 1-b-
s
/ l J ‘
. . .u . ] .
1 t 4 I. ﬂ
o 4 ,
1 " .
/
L] /_‘ “‘ )
{2
> “ g '




LINEAR MEASUREMENT ACTIV ITIES

Metre Centlmetre Mllhmetre

b

)

I. THEMETRE (m) -

A. DEVELOP A FEELING FOR THE SIZE, OF A METRE

.

T / floor. Hold it in plce with
~ one hand. Walk adund the
stick. Now Stwfid next to

Pick up one of the metre
sticks and stand it up on the

the stick. With your oth -

. hand, touch yourself w-

the top of the metre stick

COmes on you,

A
t

.o
THAT ISHOWHICH A METRETS!

ld Bne arm out straight \

. "at shoulder height, Put

the metre stick along this
armuntil the end hits the
end of your fingers. Where
i@e other end of the

\mefre stick? Touch your-

at that end.

A"

eny

Choose a partnerto stand ~ *
ab your side, Move aart,!
that youcanput one
ot a met\re stick on
your'partnet's shoulder
and tile other end on
your shoulder. Lookat
the spéce between you.

. _.\\_;\J . . 3
;, THAT IS THE WIDTH OF A METRE!

»

B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

1,

5

“+ Decide ho\v close’ your estimate was o the actual meastre. I

Now you will improve your ability to estimate in metres.
Remember where the length and height of a metre was Op your

body o ‘
For each,of the fdll;‘iZemsz

[N

]

. ESTIMATE column. Measure the size with your metre stick

* - Estimate the size of the items and write your estirhye in.the }

and write,the answer in the MEASUREMENT column.

k!

your estimate was within 25% of the actual measure you are a

“Metnc Marvel.” 1

'd

Height of door knob
from floor.

Height of door.
Length of table.

this room,

Distance from
you to wall,

K
i
\

! How Close
“ Estimate Measu;ement Were You?

~(m) (m) - lf

Width of t?;%ﬁ .
Length ofﬂwall 0 \

4 Exercise 1
(continued on next page) 1 1

. e
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L THE CEN fcm)° o . Hl THE MILLIMETRE (mm) ‘ . /-9 .

F \ TherelareIOO‘\centrmetres in‘one metre- If there ar94metresan8 o TherearelOmrlhmetreqm one cenhmetre Whenarﬁ&urement

3eent|metres,you wte 403 em ({4 x.100 cm) + 3 om = 400 am - ~'centiretres and 5 millimetres, you Write 25 mm [(2% 10 mm)
*ch] g e L +5mm= 20mm+5mm] TherearelOOOmmmlm

[

A DEVELop A%ELING FORT/zSIZEOMCENTIMETRij A DEVELOBA EEELING FbRTHE SIZEOFAMLLIMETRE

A '. “k , PR )
' Hol d ﬁhé mgtrm rLQeragar{rst the width ofyour thhmbnall N " Usmgaruler marked in mrllrmetres measure: .
;- How wrdemt" s “ L »! i-: Thrcknessrof apaper clrp wire, | . mm | (.
- 2 Measureuour,thumb from efrrst ]oi&tfo the end Sy Thrckness of/our fmge T m
' %( C$ v f C, : e / rq -T—
— ST 3 w -,
- 3 HJse the memc ruler to frnd the mdtﬁ of ‘your parlm. ' f 1dth of yourfngemal. A mrn |
L . fom ‘ 2 Drameter (wrdth)ofacom Voe__mm o
4 Meature your index orpomtmg ﬁnger How longrsrt‘? L 5. Diameter (tickness)of you pencil _Tim |
é-—-m?cm - v R £ “Width of a postage stamp. *  _tm,
' 5. Measure your writt with a tape measure. What is the drstance e
L aroundrt”___cm W, A . ,
‘4B Uethglag g ﬁ“.”°““”““ e ____m " DEVELOP YOUR: BT 10 BSTATEN MILLIMETRES
-* B, DEVELOP YOUR ABILITY 10 ESTIMATE IN CENFIMETRES .~ Youarenow ready to estimate in mrllrmetres For each of the |
o o « following items, follow the prbcedures used for estimating in
You areqow ready to estimate in centrmetres For each of the metres. g
o following itergs, follow.the procedures used forestrmatmg in . \ - HowClose
metres, 3 - | , A Estimate Measurement Were You?
’ : | How Clo o " (mm) (mm)
'  Estimate Melsurement Were Yo 1. " Thickness of a
< (em) (em) . . nickel,
L L;ngth of gpaper. | : ' * 9.+ Diameter (thickness) ‘
“p- | - ofabolt:
9. Diameter (width} '
of 2.coin. : ; -«. , 3. Length ofabolt,“.
’ 3 W\ithofa | - 4, ‘gffidth Zfashee.t
> postage stamp. : ' AN PRper r
| 5. Tickness of a board '
4. Lengt ot P " ordektop. ¢ !
pencil, - - . L p ' X
5. Width of asheet o b 'll)‘:::(})rlr]ressofa_ - o } :
of 1Paper'. — T
S 9 C 4 ¢ -
THE CENTER FOR VOCATIONAL EDUCATION . ~ S Exercise 1
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 AREA MEASURENENT Acrrvrrrus SN

| Square Centimetre, Square Metre@ NP

o M - | ] ' o
WHEN YOU DESGRIBETHEAREA OF SOMETHING, YOUARE . - .
SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TARES TO -
COVER THE srﬂ%FAce - ~

‘ . e 7 ! . . v
L THESQUARE CENTfMETRE (en?) et T

A’ DEVELOP A FEE[sING FOR A SQUARE CENTIMETRE /}X

L "\ .; (cm) ‘Q/ .
?‘ndex card.'_,. '

DEVELOP YOUR AﬁILITY TO ESTIMATE IN SQUARE

CENTIMETHES

’ .

L
Yol dre now ready to developvyour abrlrty to esumate o
in square centrmetres

e A
Remember the size of a squardicentimetre. Fqr each of the

following ifems, follow the procedures used for estimatingin |

’ . LY

o " How Close
Y Estrmate ukasurement Were You?

D 1.-l ,Takeaclearplasuc grid, orusethe grid onpage& ? L |
. L Measure the length and wrdth of one of these smalL " 2 Book cover. :
’ h squares with a centimetre ruler. /& ", 3. Photograph. * " e g .‘ “‘
: THAT IS ONE SQUARE CENTIMETRE! 4 Vindowpaneor a7
Loy ' ) ; desktop - e ' o
3, Place you fingemnail over the grid. About how many S | N N
squaresdoes it take to cover your fmgemall" - ' N
3 o’ ' HE SQUARE METRE ('Y
4, Placea coin over the grid. Abouthow many squares .
doest take to cove the coin? o’ v - A DE\}ELOPAFEELING FOR'A SQUARE METRE
5. P]aceapostage stamp over the grid. Abdut how many
squares does it take to cover the postage stamp? , L Tape four metre strcks togethertomalieasquare whrch
m ! » -+ isone metre longand one metre wide. |
6. Place an envelope 6Verfthe grid. Abbut how many A 9. Hold the square up with one srde on the floor to see how |
squares does it take to cover.the efrvelope?' ' big it is.
) S m’ i ' 3., Place the square on the floor in a corner. Step back and
7. Measure the length and width of the envelope in centi- ) look. See haw much floor spiace it covers.

metres. Leng‘th em; width cm.
Multiply to find the area in‘square centrmetres
) omX em=

close are the answers.you have in 6. and in 7.2

|

!, How

e,

4. Place the square et a table top ordesk to see how
much space it cor?is. | ~

5. Place thefuare againet the bottom of a door. S[e how
much of the door it covers, How many squares would it
take tkcover thedoor - m*

rursr’sa HOWBIG A SQUAREMETREIS! ¢ =

j\ )\ Exercise 2
' (continued on next page)

'.-153,;:
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g, DEVELOP YOUR ABILITY1T0 ESTIMATE,JN SQUARE CENTIMETRE GRID
‘ WSES . . - v
- Yqu'ste now ready to estlmate in square metres Follow the . -
pr(&edures used for estimating m tres. A T L K
, Y o N
. Co " Haw Close, \
, Estimate Measurement . Were You?
! ) + () \
‘1.‘Door ' oow . N .
; ’ T
0. Filldeeto ! o . .
*" newspaper. , ! - ; S
3, Chalkboardor T a '
bulletin board, L - k A -
4, .ﬂF]oor., I - } . : 0 :"; i \
5. Wall ; / A i )
6. Wall chart or poster’ o2 . o " : . 4 ;/-
7. Side of file cabinet. S | A9V
. Noa |® S
’{., , B . : !
~ . x T % \
: | 2
p \ B
1 ‘ A
| \ ,
i , ' }:"u‘m‘
L a - R
y sl
' . M T ) Lol
THE CENTER FOR VOCATINAL EDUCATON Exercise 2
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VOMEMEASURBMENTACTNITES -
* Cubi Cenﬁe\metre ,Litre, Mllllhtre Cublc Metre O

.~ . . .
N .

“ K THE CUBIC CENTIMETRE (o) o ’ . p
' ‘ " "B DEVELOPYOUR ABILITY TO ESTIMATE IN CUBIC
A, DEVELOPAFEELING FOR THE‘CUBIC CENTIMETRE , CENTIMETRES o
, i | | . X
' PICkhUPaCOIOTEd plastic cube. Mea;ure its length ‘ "Youlre now ready to develop your ability toesfimate . ¢
helg t, and width in centimetres. y o in cubic centimetres. o
‘ THAT IS ONE CUBICCENTIMETRE! R A ‘ o ‘ ’ N
. ( ey e Remembes the size of a cubic centimetre. For each of -
2. Find the volume of 4 plastic fikre bos. r \ , 7 the followin items, use the procedurES forestimatingin
| i : YRR [ metres ) /
\ - a PlaceaROWof cubbs against the bottomaof o o ~ How Close -
|  of the box. How many cubes fit in the row? % Estmisate Measuregnent Were You?
. . b. Place ahothe; ROW of cubes againétanaajo ning side ' (crh ) (cm )
| of the box. How many rows fit inside the box £ ndex crd fle~ [, o
" to make one Jayer of cubes? [ " b cC _ . X
How many tubes in each rw”_; . -.\2 Freezercontalner
Y
y How many cubes in the lay& in the bottom of the, 3\ Paper chp b& - -
| box? 1 . (, s Box.of‘staples.- ' — !
¢ StandarRQWo&’cubesupa'gainsttesideofthebox. ' L . S C
} . How thany LAYERS would ft in the ng? u 'l THELITRE (l) o ¥ t§
L - How many cubes in each layer? __*_ * N .
" 'How many cubes fit in the box altogether? - A DE'VELOPAFEEUNG FORALITRE
, ;ﬁ - *THE VOLUME OF THE BOXIS___CUBIC ‘ 1. Takea one litr beakerand il with waﬁr
RS /CEWFIBAEW{ES R ., 2 Pourthe waterinto paper cups, filling eachasfullasyou K
. d. Mea;ﬁ_re the length, width,and height of the boxin - Fo '\\Esually do. How many cups do you fill? - ~ =
centimetres, Length ____cm width_____em; . Sryani HowMUCH IS IN ONE LITRE!
height_____cm. Multiply these numbers to ﬁncf . ‘
. the volume in cubic centimetres. | 3 Fill the htré%ntamer withrice,
| mx__omx___ms_ ad { THAT 1S HOWMUCH IT TAKES 10 FILLAONE
freteaswers hesame ingandd2. LITRE CONTAINER o
mtétmn#oavocnﬂ{bumm{wvuon : | , ' - ? . Exercises
E O C \ ,. = (continued onnext page)

o, 1
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I 8 \ v ' ’ '; ‘ . , l"e
R —~ ‘ B 1 Sy, .
{3, DEVELOP YOUR ABILITY TOESTIMATEIN § . B, DEVELOP Y%lll ABILITY TOESTlMATEINMILLILITRES ‘
| : 4 .
You are now re yto develop your ability to estimate in You are now leady to estimate in millilitres. Follow the
«w litres. To write two and one-half litres; you, wite 251% . A procedures used fof estimating metres " :
. 25 litres. Tawrite one-half litre, yor{ write 051, 6r 0.5 How Close
{ lét;es lTo r;r;t; l:rtvo threefourths litres; youwiie . Estmnte Mezsurement Ym You?
‘ ¢ @l 0F a0 litres. ‘ ~ ml)
: , f | \y/ . o lml) C
" For each of the following items, use the procedures l'or.o : 1 Smal uickan. X,—,
1 fstimating in metres. .~ - How Close 2. Paper cup or tea \., 1,
' o “Estimate Measurement Wore You? - ¢ W |
L et 0w ® T Soeinkian .
. Medium-size K s
' kfreezercontainer. L S L 4. ?ottle.
~ Large freezer  * ¢
container. 8 rv THE CUBIC METRE( ) :
3. Small \ A /
i + DEVELG‘}:FEELING FOR A CUBIC METRE
contaimer, ‘ lf -
. | - ‘ f '
\. o4 t’tle orjug ¢ @ 1. Place a one metre square on the floor nexttg{ the wall
lq'h II. THE MILLILITRE (ml) ., T 2. yeasureamet ZUP thew .
3. Picturea box tifat woulttfit into that space.

" Thereare 000 milllires n cne e, 1000ml=11trs. Balf ﬁv
“alifre s 500 mrlhlrtres or 0, 5 litze = 500 ‘
A DEVELOP A FEELING FOR A MILLILITRE {
\ )
Examme a centimetre cube, Anythmg which holds

1 cm holds 1 ml.

Fill a 1 millilitre measuring spoon with rice. Empty the -,
spoon into your hand. Catefully pour the rice mto a
small pile on a sheet of paper.

l | TﬁAT IS HOW%:H ONE MILLILITJS'

~

L

A

Fill the 5 ml spogy with rice.. Po'the rice into another
pile pn the sh

off of\paper.
- THATIS JMI LILITRES, OR ONE TEASPOON'

ill the 15 ml spoorywith nce Pour the rice mto athird
pile on the paper. :

T 18 15 MILLILITRES, OR ONE TABLESPOON!

, T

. , ¥
) THE CENTER FOR VOCATIONAL EDUCATION Y .
RIC \

)

. THAT s THE VOLUME OF ONE CUBIC METRE!

- B DEVELOP YOUR ABILITY TO ESTIMATE IN CUlyC ’VIETRES

- For each of the fdllowmg rtems follow the estrmatmg proced

P

ures used before \
@“ HOW ClOSC
: 3 Estlmate llrhasurement Were You?-
L ) @) '
A
- L. Office desk.
2. File cabinet, R
3. Smallroom. ’
| _4~ . .
. ¢ ,
.
' 'E)Eerclse3. -
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MASS WEIGHT) MEASURENENT AGTD)
'r Kilogram, Gra‘m'\ R o </

The mass of an ob]ect 15 a measure of the amount of matter in the
‘ object This amount is always the same unless you add or subtract some
-matter from the object. Weight is the'term that most people use when/
they mefn mass. The weight of an object s affected by gravity; the -
* miass of an object s not. For example, the We}éht of a person on earth
might be.120 pounds; that ¢ person’s welght on the moon would be
20 pounds. This dlfference/z:)ecau the pull of gravnty on the moon™
is less than the pull of gravity on earth A person’s mass on the earth
and on the moon would'be the same. The metric system does not
- measure weight-it measlires mass We wil us thej term mass here.

| The symbol for gram is g. - 11

The symbol for kllogram is kg,
There are 1000 grams in one kilogram, or 1 000 g=1 kg

Half a kilogtam can be, written as 500 T’Oﬂg e
A quarter of 3 kilogram can be written '650 g,or 0.25 kg. N

" Two and three-fourths kilograms is wntte 85 275 kg,

. THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on the table.

Before you find the mass, notice how heavy the object “feels”

"~ and compare it to the teading on the scale ot balance.

N s

/}7kilogram box.

“Textbook.

Bag of sugan

Packageof paper

Your own mass,

For the fbm)wing itents ESTIMATE th mass of the objectin
kilograms then se the scale or balanc) ‘

Bag of rice.
Bag'of nails,
‘Large purse or
'briefcasg.
Another person,
A few books.

A

Mass .
(kg)

How Close

Estimate Measurement  Were You'.{

(kg)

o g

S
Ay

- Exercise 4

(continued on next page)
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ﬁ" / (]’ \ , * 4 . \ . \ l“
L THEGRAM@ 1. ¢ . U S A
q}s‘ (g) } ! | ' B ‘ \ / | . .‘ ‘ -“ | ‘ )
+ A DEVELOP A FEELING FOR A GRAM é» K “B, DEVELOP YOUR'ABILITY'TO,ESTIMATE IN ('}RAMS
ot H f?,‘,\ ‘
r L. Takeacolored plastic cube. Hold it in your hand. * Youarenow ready toi 1mprove yourablhty to e;tlmate in .
© . Shake'the cube in your palmyas if shaking dice. Feelthe . . sgrams.» Remember how hedvy the 1 gram cube is, how heavy
- pressure on your hand when the cubels in motion, then thie two.gram cibes are, and hdw heavy thé five gvam cubes
. when it is not in motion. N\ % DR “Por esch of tiwfollowing items, follo¥] theprocedures J
THAT IS HOWHEAVYAGRAM 8. e e foresidtngnKlogins, . >
, . | | )’& 81 S ‘»ff';‘"'“*- ¢ ) HowClos . .
% Take second cube and attach i 10 the firt, Shake the . f1. 4 Estunate Measurement ‘We;e Y,O“"
./ ‘Cubesin first one hand and then.the otherhand; res& B4 NS N | (g) ® | B
7 the cubesnegr the tips of your fingérs, moving ypur /1, Two thumbtacks SR A o ‘°
o handuwpanddomn, a . N
THATISTHEMASSOFTWOGRAMS! | 3 Two-pageletw'g‘- - \4\ R
o . and envelope, o -
‘ Take five cubes in one hand and shake them around. 40 Nk ! | e 4
¥ Thariis THE MASS OF FIVE GRAS! L g o
’ ‘ Q ’ . - T . [\. ,*/ ! . \ o
\ | 6 | | ) °
o : ot
/ IR ) : ‘
/ ot ' v s ) /
: Lo .
Voo Y N Exerclse4
“ 1 ,
f . /
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 TEMPERATURE MEASUREMENT ACTIVITIES”

Degrée Celsius

L DEGREE.CELSIUS("Q,

Degree Celsius (*C) s the metric measure for temperature

A. DEVELOP A FEELINQJFOR DEGREE CELSIUS

‘ w ' S
Take a Celsnus thermometer Look -at the mérks on 1t s {
1. Find O degrees. - T
\ WATER FREEZES AT ZERO DEGREES CELSIUS (0° C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C)

. °CWhe "

Put some hot water from the faucet into a containet.

Find the temperature. _____°C. Dip your finger

| quickly in and out of the water. Is the water very hot,
hot, or just warm?

2. Find the temperature of the room.
room cool, warm, or about right?

4. Put'some cold water in a container with a thermq‘meter.
. Find the temperature. °C. Dip your finger into .
the water. Is it cool, cold, or very cold?

5. Bend your am with the inside of your elbow around the
bottom of the thermometer. After about three minutes
find the temperature. °C. Your skin tempers- >

ture is not as high as your body temperature. .
NORMAL BODY TEMPERATURE IS 37 DEGREES o 6.

" CELSIUS (37°C): ’ >

AFEVER 18.39°C. ‘ 1

A VERY HIGH FEVER IS 40°C.

Y — -

Sunny window sill.

. Temperature at

n

ot
\ °

DEVELOP YOUR AEILITY 0 ESTIMATE IN DEGREES
CELSIUS A

Jor each item, ESTIMATE and write down hovnnany degrees

Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-
ments are, *

How Close
Estnmte Measurement Were You?
S C I
Mix some hot and |
cold waterina ,
container. Dip your : . \
finger into the
‘water.

Pour out some of
the water. Add suine .
hot water. Dip your
finger quickly into

the water.

Outdoor tempera- |
ture,

Mix of ice and water, __¢

Temperature at : ’ L
floor.

ceiling.

Exercise 5 |

~
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. UNIT

- OBJECTIVES

7
The student will recognize and use the metric
+ terms, units, and symbols used in this occupa-

tion, .
4

~m,

occupation.

0 Given a medsurement task in this occupa, |

tion, select ttié‘ﬁppropriate metricunit
and measurement tool.

SUGGESTED TEACHING SEQUENCE
1. Assembie me‘&c measurement tools (rules,
tapes, scales, thermometers, etc.) and

objects related to this occupation,

2. Discuss'with students how to read the
tools. ., -

3. Present and have students discuss
Information Sheet 2 and Table 2.

4,  Have students learn occupationally-
related metric measurements by complet:
L ing Exercises 6 and 7.

5. Test performance by using Section A of
“Testing Metric Abilities.”.

- THE CENTER FOR VOCATIONAL EDUCATION .

o Given a metric unit, state its use in this' '

METRICS IN THIS OCCUPATION

Changeover to the metric systgmis under way. Large corporations are already using
metric measurementl‘_ftq compete in the world market. The metric system has bgen used in
various parts of industrial and sgientific communities for years, Legislation, passed in-
1975, authorizes an orderly transition to use of the metric system. As businesses and
industries make this metric changeover, employees will need to use metric measurement
injoberelated tasks, - - - S
. " pa-) )

Table 2 lists those mefric terms which-are most commonly used in this occupation.
These terms are replacing the measurément units used currently. What kinds of job-

now make and use Table & todiscuss the metric terms which replace them. See if you
can add to the ist of uses beside each metric term.

).

. N\ ¢

Information Sheet 2

related tasks use measurement? Think of the many different kinds of measurements you '

29
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A

>

*Tool, equipment, and product dimensions will be given either in millimetre} ot in centimetres, Decisions have not yet been made for many products

by U.S. manufacturers,

i
]

i
A

\I’Hi CENTER FOR VOCATIONAL EDUCATION

[

" Table 2

Metrlc Umts for Cosmetology ¢ ’
Qumtity Unit;‘ .J ‘ . Symbol Use ‘
Length, millimetre mm Tool and equipment dimensions,*
) con&mefre cfn Hair styling; cutting; pu;chaxing hard goods such
. RS 88 combs and scissors; equipment dimensions;
body measuremgnts for uniform sizes; length anil
width of dispossble paper products such as tissu
J toweling; length of emery boards, .
¢ / metre- . m , 4 Length of rolls of dispooalile paper and toweliné;
. . - v length of rolls of tape or cotton.
' ,( j)“ -
Mass g o ¢ Mailing and shipping charges equlpmeqt specifications;
) il . purchasing heavy'creams, dry powders, dry and granular,
kilogram 'ch - chemicaly arid cotfon.
. - : :
-Volume/Capacity millilitre o Capacity of poper ‘oups and containers; measuting’
. . : and mixing dry ingredients and liquids by volume;
litre N purchasing liquid lotions, shampods, tints, hair
: clipper oil, and sterilizer conegntrates.
Temperature degree Celsius ° T.e'moerature of liquids, lotions, and '
sterilizing concentrates.
Dilutions or poncenmta millilitres per litre mif Measuring and mixing shampoos, rinises, tints,
" : \ bleaches, and sanitizers from liquid concentrates.
v '

31
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‘TRYING QUT METRIC UNITS " [ ) ]
To give you practice with metric units, first-estimate the measure-. f | " ', : /E;Aate Actual
ments of the items below. Write down your best guess next to the item, . ' <
~ Then actually measute the item and write down your answers using the / 16. Measuring cup (metric)
correct metric symbols. The more you practice, the easier it wil be. - \
; 17. Color applicator
D : Estimate Actual
i, ‘ - 18, Proximeter
Length : ,
C ,J 1. Pam width» 19. Lotion container
. . N
2. Hand span 20. Measuring pitcher (graduate) | 7*
3. Yourheight ' 1 " ‘21-' Mixmg bOWI or basin
’, 4. Diamet;e;ofbowl ‘ .‘ ! 22. Chemical botﬂe ‘ | J
H ‘ ' , |
5. Height of chair -
— ‘ — - Mass
"6, Indexcad . 23 Textbook .
1. Lengthofshears , 2. Nickel |
I} )
8. Length of roller 25. Paper clip
5, Lengh of ahairshat %, Twopageletier |
10, Desk to .
P ‘ 28. Quantity of cotton
11. Classroom floor " . : | ‘ :
12. Sheet of paper ;, Temperature
- ‘ : 29. Hair coloring and bleaches
13. Operator work space - -
: 30. Facial treatments
" 14, Shelf space for cabinet - -
sterilizer _ \ | 31. Tepid water .
“Volume/Capacity ‘ . ' | ‘
15, Small bttl G $2. o tinge waia
‘ wamnmvowmmdwmou ' . ! Exercise 6
. \‘l . ) ' . | ' '
B _ = , .o»
== ~ | T




BEAUTYWITH METR_ICS

o 1L
4

¥
It is |mportant to know what metric measurement to use. Show L - '
what measutement to,use in the following situations. 19. Dilution rate for mixing sanitizer
: \ - . concentrate with water
1. Length °fl Pleir roller 90, Mass of quantity purchase of
] -cotfon
2. Mass of bobby pin -5) '
W , 21. Volutne of wave solution for a
3. Area of pl%t_xc drape pevy‘z,i’nént
4, Volumeﬁsolﬁtion applicator |

. Massof i dip

. Diameter of halr roller

i Ly
. o\
T,

22\T mperatute of bleach

1

Length of comb

.- Volume of chemical solution
container

Height of manicure table
10.

Mass of manicure nipper

12,

Capacity of creme rinse containet

Mass of hair thinning razor

\

13, Iﬁnéth of neck strip,

14,

Mass of nail brush

15. Hegntofsnk . ' |

11,

43 16;

Mass of container of facial cosmetics

1

SR %

Body measurements for uniform

.Capacity of..e.papergc.qp. e

| . Exercise 7

I

.33
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UNIT

* OBIECTIVE

The student will recognize and use met:.
ric equivalents.

®  Given a metric unit, state an equivalent
in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

‘1. Make available the Information Sheets
(3 8) and the associated Exercises
(8-14), one at a time.

9, As so0n as you have presented the .
Information, have the students complete
each Exercise.

3. Check their answers on the page titled -
ANSWERS T0 EXERCISES AND
TEST

P

- 4, Test performance by using Section B of
" “Testing Metric Abilities.”

METRICMETRICEQUVALENTS. . - x

Centlmetres and Millimetres

— =

HWWWWWWWM L
{23456 | 123475

b

Look at the picture of the nail next to the ruler. The nail is 57 mmlong. Thisis 5 cm+ 7 mm
There are 10 mm in each cm, so 1 mm = 0,1 cm (one-tenth of a centimetre). This means that
Tom=07cm,5057mm =5em+Tmm ‘
= 5em+0.7cm o ,
= 5.7 cm, Therefore 57 mm is the same a5 5.7 cm.

Now messure the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since each
millimetre is 0.1 ¢cm (one-tenth of a centlmetre), 4mm= em, So, the paper clip is

J4mm= 3cm+4 mm R
=Jemt04em . 5 ; I
= 34 cm. This means that 34 mm isthesameas 34 em. - o
|  Information Sheet 3
Now you try some,
a) 26mms= cm "~ e) 132mm = om
b)583mms ____cm {) 802mm = —cm
¢), 94mm= em g) 1400mm =— cm
d) 680mm= ——emcm .° h) 2307TEM = cm

Exercise 8




- 7
(Metres, Centimetres, and Millimélfes X

| | There are 100 centimetres in one metre, Thus, \

im* 2x100cm= 200 cm,
© ' 3me 3x100em= 300cm,
§m= 8x100cm= 800 cm,
36m =36 x 100 em = 3 600 cm.

There are 1 000 millimetres in one metre, so

2m= 2x1000mm= 2000 mm * ‘ \

¢ 7 3m= 3x1000mm= 3000mm
w‘ Gm= 6x1000mm= 6000 mm

© 2m=24x1000mm =24 000 mm.

From your work with decimals ‘ybu should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),
one-fourth of  tentimetre can be written 0.25 cm
(twenty-five hundredths of a centimétré). )

This means that' if you want to change three-fourths of a métre to
millimetres, you would multiply by 1 000. So

.'(Millilitres to‘Litr\es

. 0m=075x1000mm- /
. q%%x 1 .000 mm
oL L
475 00 ™
= T5x10mm . ,
= 750 mm. This means that 075 m = 750 mm. l
e :
Information Sheet 4
Fill in the following chart.
Mmetre centimetre | millimetre | ,
m m mm
1 100 1000
) 200
3 ¥
]
5000
i
08 80 .
06 \ 500 | .
25 R
148
38 L

Etercise 9

]

I 'l THE CENTER FOR VOCATIONAL EDUCATION

1N
j

There are 1 000 millilitres in one litre.f This mianns that L

2 000 milllites i the same as 2 e, *

' 3000 ml is the same as 3 litres, . A
4000 ml is the same as 4 litres,

12000 m i thesame 1 12 s o

Since there are 1 000 milliitres in each litre, one way to change milli-
litres to litres is to divide by 1 000. For example,
- o

o, 1000ml = TEggle e
r . ' A

000
| 2880 ml = %‘mg lilgs = 2 Jitres,
And, as winal example,

ri

28000 .
3 —
28 000 ml 00 lires = 28 lmes -

}‘,",

!
Lo

| Whatit somethmg "holds 500 ml? How many litres is this? This lS

worked the same way. \ W

500 ml *T 555 ggg litre = 0.5 litre (five-tenths of 2 litre ) So 500 ml

f

¢ is the same as one-hal (0 5) of a litre. -~
Change 57 millilitres to litres. ~

57 ml 'Wg; litre‘0.057 litre (fifty-seven thousandths of a

litre). x;“t )

\—

Information Sheet 5
Now you try some. Complete the following chart

millilitres litres
(m)) m . R
3000 3
6000
§
14000
PX]
! J00 04
' 700
i“, e ‘ T
. 250 ‘
. 047
206

Exercise 10

I | )

39
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Litrés to Millilitres

_Wiat do you do if you need to cHange litres @ﬂlilitres? Remembet,

thee are 1 000 illltres in one litre, or 1 litze £ 1 000 .

So,

2 litres=2 x1000m=2000ml,
7 litres=7 x1000ml= 7000 ml,
13 lites=13  x1000ml=13000m, {

~ ' \

065litre = 0.65x1000ml= 650 ml, y
Information Sheet 6

~—

 Now you try some. Complete the following chart,

There are 1 000 grams in one kilogram. This means that

2000 grams is the same as 2 kilograms,
- 5000 g is the.same as 5 kg,
700 g s the same as 0.7 kg, and so on.

To cHange from grams to kilograms, you use the same procedure for
changing from millilitres to litres.

litres millilifres |.

] oml

§ | 8000

5 S

46 ,

‘ 32000

04

053

3 480 Exercise 11
s \

rGrams to Kilograms

\ | [

' S Information Sheet 7
'I‘rythefpllowmgones; | T
' gams | kilograms
4 k |
4000 | . 4
o 9000
23000
8
300
B Exercise 12

( ) | . . -
Kilograms to Grams
To change kilograms to grams, you multiply by 1 000.

4 kg=.4 x1000g= 1000,
23 kg=23 x1000g=23000¢,

$

075 kg= 055x1000g= 750¢.
L .

-

Information Sheet 8

Complete the .followil?g chart. 0

kilograms grams
' kg g ]
[ 11 7000
11
25000
04 ‘
0.63 ]
175 Exercise 13

Changing Units at Work

Some of The things you use in this occupation may be measured in
different metric units. Practice changing each of the following to

~ metric equivalents by completing these statements.

a )500 ml of analine derivative is

b )7 cmrolleris
¢ ) 200 mm barber sheats is
d ) 500 g of cotton is
e ) 2 litre of wig cleaning fluid is
{ )10 m of paper toweling is
§ )90 mm steel pusher is
h) 200 mm styling comb is
i ) 260 g jar of cleansing.cream is
j ) 45-cm of tissue is
k) 260 ml of water is
| )60 mm-of hairds - oo
m) 0.3 kg barber shears is
1) 0.2 litre of formelin is
0) 40 g roller is '

EBTB " BEBEBBERBE ™

N

Exercfu “

4



UNIT

The student will recognize and use
instruments, tools, and deviees for mes-
surement tasks in this -occupation.

¢  Given metric and Cﬁstomary tools,
instruments, or devices, differentiate
betwegn metric and Customary.

o  Given a measurement task, select
and use an appropriate tool, in-
strument or device,-

¢ Given a metric measurement task,
judge the metric quantity within 20%
and measure to the accuracy required
by the task.

- SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mes-
suring devices (rules, scales, °C ther-
' mometer, meaguring cups, and spoons)
and display in sepatate groups at
 learning stations,

2, Have students examine metric tools and
instruments for distinguishing character-
istics and compare them with Customary

- tools and instruments.

3. Have students verbally describe charac-
teristics,

« 4, Presentor make avallable Informatlon
“Sheetg e 4:'..v_u._. s e e S e st Y

s, ermetnc and Customhry»tools or

equipment at leaming station. Give
: studenlgfxercises'ﬁ and 16.
6. Test performance by using Section C
of ‘esting Metric Abilities.”

‘ @LECTING ANDUSING

METRIC INSTRUMENTS , TOOLS AND DEVICES

'

Selecting an improper tool o misreading & unit can resultin a solution that is harmful
to skin, scalp and/or hair, For example, using six ounees of bleach concentrate in a solution
* calling for six milllitres could damage the hair follicle. Here are some suggestions:

1 Find out in advance whether Customary or metric units or equlpment are needed
for a given task.

2. Examine the container before using it.

3. The metric system is a decimal system. Look for units marked off in whole
numbers, tens or tenths, hundreds or huqdredths.

. 4. Look for metric symbols on the measuring cups such as ml or 1

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather
than common fractions (3/8). ‘_  1

6. Practice selecting and using tools, instruments, and devices,

. 2 Information Sheet 9

o 19
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WHICH TOOLS FOR THE JOB?

MEASURING UP WITH COSMETOLOGY -

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given /{

For the tasks below, estimate the metric measurement to within,
20% of actual measurement, and veriff the estimation by measuring

below. You should be able to use the measurement tools to the appro- to the auracy required by the task. !
priate precision of the tool, instrument, or task. — S ———
Estimate Verify
. . . 1. Quantities of ingredients for a 10%
 Select and dempnstrate or describe use of tools, instruments, or steriligation solution needed to fill
devicesto: | . ! a wet sterilizer:
. 4. formalin
1. Prepare a 10% sterilization solution. b water
9. Prepare creme rinse for an individual application. 2. Temperature of room or shop
L , 3. Quantity of creme rinse for an
% 3. Prepare and apply a soapless oil shampoo. individual application
4, Prepare a bleaching solution. 4. Length of hair to be trimmed from
A ] ) a customer: |
5. Prepare a cittic rinse for an individual application. & 2 centimetres
' . ' b. b centimetres |
6. Prepare a week's supply of shampoo from a concentrate. .
' \,5. The blade length of two different
7. Prepare a 1:1000 solution of quats. sizes of seissors:
, ‘ . a. first pair
8. Trim and shape a patron's hair so it is 5 cm shorter. b. second pair
9. Prepare o facil mask mixture for an individul, 6. Capacity of a paper cup i stock -
W e L 7. Capacity of & miging bowl of i,
10. Mix hair tint and peroxide for an individual application. pacity o Eow *T‘
" | ‘ .. 8. Length of two sizes of rollers: © |
11. Estimate the cost of mil'mgacoupon promotion booklgt. 2 first roller : "
12. Order barber scissors of the same length you are using. b~ second roller
) o 9. Volume of peroxide
13. Determine the cost-of dry shampoo used for an individual .
application, ' 10, ‘Volume of shampoo in a partly-
filled jug
. Trim and sh tron’s nails so they are 4 mm shorter. .
14. Trim and shape a patron’s nails so they are 4 mm shorter 10, Mas of  quntity of eotion
~ -
' 12. Length of cord on hair clippers
or other appliance .
| -~ Exercise 16 .

Exercise?d
~~#f THE CENTER FOR VOCATIONAL EDUCATION 3 '
Q |
E RIC , ¢ o
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UNIT

OBJECTIVE *

Wy 5] ¥

The student wﬂl recogmze and use metnc

and Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation.
) v
¢ Givena Customary (or metric) measure-
ment, find the metric (or Customary)
equivalent on a conversion table.

* 0 (Givena Customary unit, state the fe-
placement unit.

SUGGESTED TEACHiNG SEQUENCE

1. Assemble packages and containers of
~ matenals

2, Present or make available Information
" Sheet10and Tabled.

3. Have students find approximate metric-
Customary equivalents by usmg
Exercise 17,

4. Test performance by usmg SectlonD of

) “Testmg Metric Abilities.”
/ 0 v

%
X

[

METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivalents between systems.
Conversion tables list calculated equivalents between the two systems. When a close equwalent
is needed a conversion table can be used to find it. Folldw these steps:

1. Determine which convetsion table i s needed.

2. Look up the known number in the appropriate column; ifnot listed, find numbers you
can add together to make the total of the known number.

3. Read the eduiva‘lent(s) 'ffom the next column.

Table 3 on the next page glves an example of a metric-Customary conversion table which
you can use for practice in finding approxxmate equivalents. Table 3 can be used with Exercise
17, Part 2 and Part 3. :

Below is a table of metric-Customary equivalents which télls you what the metric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol ~ means “nearly equal to." ’

*Adapted from Let’s Measure Metric. A Teacher's Introduction lo Metric Measurement. Division of Educational

@mgn and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, 0H43215 1975, j

Information Sheet 10

47

. s
1cm=~0.39 inch 1inch ~2.54 cm 1ml>02tsp Itsp=dml
Im~3%8feet  1foot~0.305m Im~007tfp 1tbspx15ml
Im=109yards 1yard~091m 11~338floz  1floz*29.6ml
1km=062mile  1mile® 161k 1x42cups  lcup®23Tml
N~ 1em!x016sqin 1sqin¥65em’; 1x21pts  1ptx0471°
Imx108sqft  lsqft= ~0.09 m 11~ 106 qt 1qt>0951
Im'a12sqyd  1sqyd~08m! 1x0%p@  lgl¥3mM1
lhectare~25actes  lacre~0Od4hectare - 1gram~00350z  1oz328.3¢g
" lem*~006cuin  lcuin®164 f.}l Tkg~221b 11~ 045 kg .
Im *353cuft  leuft~003m' 1metric ton~22051b 1ton>%072kg-
Im*13cuyd  leuyd~08m’ 1kPax0145psi  1psi=6.895KkPa
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CONVERSION TABLES "
 MILLILITRES 0 FLUD OUNCES FLUID OUNCES T0 MILLILITRES —
o fe| w A Lo, fo. W | flo m | fos ml
W | 03 ” o m |1 me |4 &
M 68 | B I ” W WS |2 82 2%
mwoow ] w10 1 0 wa |3 w1 |4 g
TR T 1 0 89 | 4 183 | 4 12
500 169 T n B MBT |°5 M9 | 5 18
K0 23 Y 20 0 w4 | 6 me| s B
(I 81 gﬁ 0 24 A 0 w2 | 7T w0 |7 U
w1 | 8 2 2 W W69 | 8 26 | 8. AU
W N4 | % a0 20 W W | 9 . M2 | 9 M
w0 100 29613

5ml (4.9 ml) = 1 teaspoon; 15 ml (14.8 ml) = 1 tablespoon |

. 1 teaspoon = 5 ml (4.9 ml); 1 tablespoon = 16 ml (14.8 mi)

IToxt Provided by ERI

ERIC

M
{
e
b
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ANY WAY YOU WANT IT

, 1. - You are working in a beauty salon. With the change to metric g) 500ml=  floa
measurement some:of the things you order, sell or use are marked b) 180mle  f
only in metric units. You will need to be familiar with appropriate ) 180ml= 0.
Customary equivalefits in order to communicate with customers | - -
- and suppliets who use Customary units. To develop yourskilluse | 3. Complete the Requisition Form using the items listed. Convert N
the Table on Information Sheet 10 and give the approximate te | the Customary quantities to metric before filling out the form,

23

s

metric quantity (both number and unit) for each of thefollowing | Complete all the information (Date, For, No., ete.).
Customary quantities. 7 Order the following cosmetology supplies:
Customary Quantity Metric Quantity 2) 5 gals. of shampoo i 1 gal, jugs
— : . b) 2jars of cleansing cream, 11b. ea.
a) 2in. section of hair ¢ ) 2 pairs of barbering scissors, 4 in. blade
b) 11b. of cotton ‘ - d ) 10 1bs. of cotton . ‘ ok
-~ - e ) 2pts. of metallic tint * y Al
¢} 2in. blade of razor - ') 2 tubes hair conditioner, 4 oz. ea. o
d)1gal ofshampoo — s
—— I ‘ o #
e ) 1 pt. of waving lotion REQU. SITION Date L ’
L oup'of formai | L o v
f ) 1 cup of formalin . _— ‘ N \
g ) 6oz, hair clippers Y L \ o
h ) 1 gt of hydrogen peroxide \ : T ' / | \,_ .
" No. ,Date Wanted” . , \
i ]4f] oz, of condxtlomngshampoo o } Lt N

Deliver to

j ) 2tsp. of vmegar \

k) loydroloftpe | || omy - '
) lisp.ofhorx o] | o
m) 211, 0z. of creme rinse - \ . ;
n) 5in. of hair | b |
0) 1/2in. sections
2. Use the conversion tables from Table 3 to convert the following: S . v
2) Wsml=  floz | d) B6floz= ml Requested b3 |
b)) 40ml= floz |e) Ufloz = ml Approved by, |
¢) B0ml=  floz |f) 6floz. = ml - _
THE CENTER FOR VOCATIONAL EDUCATION ‘ _ Exercise 17 .
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SECTION A | 8. The correct way to write twelve 11, Estimate the léngth of the line ) Use this c%&rﬂo;xstlb'l: ltg
, TR . answer questions 15 and 16.
1. One kilogram is about the mass thousand.mxlhmetm B: . | segment below: \ \ .
of a: (A} 12,000 mm. b ' o E
[A] nickel Bl 12000mm [A] 28 gups I
Rl ‘ (B] 6 centimetres ° T
(B] app}esged i - [C] 12000mm
(C] basketbal (D] 12000 mm (€] 40 millmetres w00 34, | o3
, o D] 14 pascals 20 68 | 0 1
(D] Volkswagen “Beetle" [ v] s ‘ 300 101 30 10
‘ 0 135 0 14
2. A square metre is about the SECTIONB - _ ‘& 500 . 169 80 17
area of: "% A comb 20 centimetzes long 12, Estlmattebthlelgflgthofthellne | | g0 203 0 20
(A] this sheet of paper - ‘also has'a length of: * segment Delow: : t 700 2:'{ Zg g:
o0 m | L. 80 2m .
[B] 2 card table top [A]" 200 millmetres [A] 10 millimetres 7 a0 * %04 %0 30
(C] abedspread [B] 2 millmetrs (B] 4 centimetres
- [D] apostage stamp [C] 0.2 millimetre [C] 4 paseals
o [D] 2000 millimetres Y [b] 23;“““ - Y .
3. Creme rinse solutions are 2150 : inetof T g 15, The equivalent of 480 ml is:
measured in: 8. A750 gram containet 0 ‘
n qi(lllilitres formalin is the same as: SEC’TIONU ~ [A] a8z
m - '
B nil [A] 7500 klograms - o | [B] 16.14.cz
mijigrams o 13. The metticunit for fluid measure Cl 13410 oz
; [B] 0.75 kilogram which replaces the gallon is: o
(6] ontiete C] 750000 kilo - (D] 4801, oz.
[D] millimetres [ , e [A] litr , g
[D] 7.5 kilograms [B] kilolitre - - 16. The equivalent of 230 ml s:
4. Length of hair for hair ' _ .
styling is measured in: : [C] kilopascal [A] 458, ot
_ : - ‘ b ; B] 2.01. oz
[A] centigrams / SECT]ONC - [D] kilogram . . | ( ]
[B] centimetres 9, For measuring millilitres, you » " o .. 16 ke
. o g o 14, The metric unit for mass which - D] 7880z
- (€] milllibres would uses: - : replaces ounces is: : T
{D] metres [A] scale o [A] hectares ' ‘
) . ! ' . I b
(C] container ; (€] millitres N
*[D] pressure gage (D] guams ”‘:
5. The correct way to write twenty 10. For measuring in‘centimetres, A ) ST
grams is: you would use a: ' .
(A] 20 gms ' [A] thermometer
(B] 20 Gm. - , [B] container . . }
(€] 0g (C] rule | |
(D] 20§ o (D) seale ) , : :
THE CENTER FOR VOCATIONAL EDUCATION . ' TESTING METRIC ABILITIES
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ANSWERS TO EXERCISES AND TEST

" EXERCISES ITHRUG -
The answers depend on the items

Q Exercise 10 \ Exercise 13

used for the activities. millilitres 1 Litres kilogram grams
' ml N ke £
EXERCISE 7 . > =
" Currently accepted metric units of 3 000 3 ‘ 7000
measurement for each question are 6000 -| (6) 20N (L1000))
shown in Table 2. Standards in each 5000 | 8 (25) 25000
occupation are being established 12000) |10 04 (400)]
_ now, 50 a’swers may vary. :23 000{ R 0.63 (6'3.01 ’ )
EXERCISE 8 [ 3w [ 03 (0.17) 17
g 26em o 132em 10| {07) -
o #3em D 802cm 900] | 03 Bnercise 14 !
¢ 94cm g) 1400cm 250 | (0.2% a) O5litre 1) 025kg
d 880em. b 2307cm ©(470) | 047 b) Wnm j) 4H0mm
EXERCISES 9 THRU 13 2 L] (027) ¢) Vem k) 025tee
Tables are reproduced in total. An Exercise 11 v d) 08kg 1) bem
- an - Exere
swers are in parentheses, Ladas o e) 2000m! m) 300¢g |
e ——T—— 1) 10ml 1) 20ml:
Exercise 9 1, | ml. g) 9em 0) 0.04kg
' h) .20em !
metre | centimetre | millimetre 3‘ 8000 | ‘
m em | mm : » EXERCISES 15 AND 16
, 5 | (00 ! |
1 100 |, 1000 46 . | (46000 The answess depend on the
T 0 | o] [ [ RO00) emsued forthe ctvs,
3 0 |30 ¢ ppeld | (400 ‘ } e
N O00) [_go00)] 038 | (330 '
5) (500 ] 5000 . L (048)] 480 | EXERCSE1T
4] (00 | E000) oY Part 1. .
| 08 80 | 800 ——— a) 508m i) 1184ml
06 60 | 600 . [Tgams | Klogams| b) 05k j) 10ml
(0.025) 25  Bia | 8 kg ¢) 508 k) 9lm -
LO.M48))  (48Y 148} 00 4 d) 319litres 1) 5ml
639) | 639 |\ (63%0)] ¢ —— e) 047litre m) 59.2ml
e N Y { |
O : f) 237litres .n) 12.7cm
23000 | (23).
, g) 1698 o) 1%em
LITRI: h) 0951t
: 30 | 104) ) 095l
275 (0.275) :

FOR VOCATIONAL EDUCATION

C@‘”"
: \ )

7y U.S, GOTERNNENT PRINTING OFFICE: 1976=757-063/6217 Reglon No, 5+

Part 2.

42711, oz.- f)
158f 0z, °
8.51l. oz,
473.1 m!

7098 ml

1774 ml

g) 16,91l oz.

b 6lflon -

b

Patd. |
) 5-3.79 litres
b) 2-045kg
¢) 2-1016¢m
-d) 45kg
e ) -0.94 litre
f) 2-1132kg
TESTING METRIC ABILITIES -
i C 9. C
2 B 10 C
3 A 11. B,
"4 B 12. A
b D 13. A
. 6. D 4. D
7. A 15 B
-4 B 16. D
o :
{
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGH §

(* Optional)

o

LINEAR -
Metre Sticks Bathroom Scile
Rules, 30 ¢m *Kllogram Scale
| Measunng Tapes, 150 cm *Platform Spring Scale
V' *Hejght Measure kﬁ‘Ca acity
*Metre Tape, 10 m 0 apucly
*Tyindle Wheel Balance i(t:ale with 8-piece
* .o Mmass o
A Meagunng Grid *Spring Scale, 6 kg Capacity
*Nesting Measures, set of 5, . '
50ml- 1000 ml Celsius Thermometer
, Eeonony Beaker, set of 6,
A 50 ml- 100! °
Metric Spoon, set 0£5,
Iml-25ml
Dry Meagure, set of 3, ...
50, 125, 250 m] | i |
7 Plastic Litre Box R
w Centimetre Cubes B

T

THE CENTER FOR VOCATIONAL EDUCATION

The ONig State Unwersity + 1960 Kenny Road + Colymbus Oma 43210
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL |
~ MEASUREMENT TASKS

- In this occuiﬁtion the tools ﬁeeded to cbmplete Exercises 6,

15, and 16 are indicated by ‘"

A Assorted Metric Hardware—Hex nuts washers, screws,
_ cotter pins, et
Drill Bits—~Individual bits or sets, l mm to 13 mm range
Vemiet Caliper—Pocket slide type, 120 mm range
Micrometer—Outside micrometer caliper, 0 mm to 25 r,ﬂm
Tange '
Feéler Gage—13 blades, 0.05 mm to 1 mm range
Metre Tape—50 or 100 m tape ,
G. Thermometers—Special purpose types such as a clinical -
thermometer
“Temperature Devices—Indicators used for ovens, freezing/
cooling systems, etc.”
Tools—Metric open end or box wrench sets socket sets,
. hex key sets -
J. Weather Devices—Rain gage, barometer, hum1d1ty, wind
velocity indicators
K' P:cessure Gages—~Tire pressure, air, OXYEEn, hydraulic, fuel,
e , , ld

Hall-

L. 'Velocity—Direct reading or vane type meter
M. Road Map—State and city road maps
* N, Containers~Buckets, plastic containers, etc., for mixing
and storing liquids
0. Containers—Boxes, buckets, cans, etc., for mixing and
stonngdrymgredlents

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, check with your school dxstnct‘

-

=

Tools and Devices List *
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REFERENCES

Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Divi- S1... A Metric Workbook for Teachers of Consumer and Homemaking Education. .
sion of Educational Redesign and Renewal, Ohio Department of Educa- - Carole Bielefeld, compiler, Orange County Department of Education, P.0. Box
tion, 65 S. Front Street, Columbus, OH 43215, 1975, 80 pages; 31 80 11846, Senta Ana, CA 92711, 1973, 70 pages and 35 pages of transparency
must include check to state treasurer, . masters, $1.50, paper, : |

Activity-oriented introduction to the metric system designed for indepen-

- dent or group inservice education study. Introductory information about
metric measurement; teptoducible exercises apply metric concepts to
common messurement situations; laboratory activities for individuals or
groups. Templates for making metre tape, litre box, square centimetre grid.

‘Workbook in eagy-to-use format for instructors in copsumer and homemaking
education at the secondary level. Inclpdes: brief history of the metric system,
transparency presentation with narration on length, volume, and mass. Has
learning-by-doing exercises with pre-test and post-test.

t o ?ﬂl
" Measuring with Meters, or, How lo Weigh a Gold Brick with o Meter-Stick. METRIC SUPPLIERS | |
Metrication Institute of America, P.0. Box 236, Northfield, IL 60093, : v ~. N
1974, 23 min., 16 ma, sound, color; $310.00 purchase §31.00vental. - Dick Blick Company, P.0. Box 1267, Galesburg, IL 61401 ¢

Film presents umts for length, area, volume and mass, relatmg each unit

to many common objects. Screen overprints show cotrect use of metric

symbols and ease of metrie calculdtions. Relationships among metric
‘ measures of length, area, volume, and mass are illustrated in interesting
and unforgettable ways.

Instructional quality rules, tapés, metre itiékn, cubes, height measures,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogramy,
scales, fecler and depth gages; beakers, thermometers, kits and other aids.

Ohaus Seale Corporation, 29 Hanover Road, Florhim Park, NJ 07932
Metrie Education, An Annotated Bibliography for Vocational, Technical and

S Adult Education. Product Utilization, The Center for Vocational Edu- Tngtructions! quality and commereial prechion me a d m]“, platc
cation, The Ohio State University, Columbus, OH 43210,1974,149 - " calipers and stackable gram cubes for bm them. ‘ .

. Pages; §10.00. ‘ - e
Comprehensive bibliography of instructional materials, reference mate- .

rials and resource list for secondary, post-secondary, teacher education, ‘ I .
and adult basic education. Instructional matetials indexed by 15 occu- INFORMATION SOURCES

’ pationa] lustes, types of materials, and educational level ) American National Metrie Council, 1625 Massachusetts Avenue,NW Wa&hmgton. By
Metrie Education, A Position Papcrfor;‘.’ocaribna), Technical and Adult Edu- DC 20036 , ‘ i
cation, Produet Utilization, The Center for Vocational Education, The ‘ B
Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00. Charts, posters, reports and pamphlets, Metric Reporter newsletter. Nationdl o

‘ metric coo:dmatmgcounml representing industry, government education, " ‘
" Paper for teachers, curriculum developers, and administrators in voca- professional and trade orgamzatlons el
tional, technical and,adult education, Covers issues in metric education, . S

the metric system, the impact of metrication on vocational and technical National Byreau of Standards, Office of Information Activities, U.S. Department,of oo

education, implications of metrie instruction for adult basic education, - Commerce, Washington, D C 20234 {/ ) A
4 and curriculum and instructional strategies. v ‘ ' FEE
C ‘ Free and inexpensive metric charts and pubhcahons,alsolends ﬁlmn and RS
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